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(54) BOREHOLE RUNNINQ Df METHOD 
(57) Abstract: 

FIELD: mining Industry. SUBSTANCE: method provides for stratums opening by drilling. Then they make 
test of stratums by stratum testers, exercise probe running and go to Industrial running of 
boreholes. The method to exercised after discovery of Industrial stocks of oil and gas. After 
detection of Intervals of complications and prospective stratums diameter of borehole is expanded 
In the intervals. Borehole Is compressed by expanding pipes casing. Then pipes outer space Is 
grouted by hardening liquid, expanding pipes perforation Is exercised In zone of prospective 
stratums. m stratums probe running and Industrial running test process packers are mounted in the 
same places. They are They are mounted inside expanding pipes casing. EFFECT: boreholes running In 
method is used in mining Industry. 



BEST AVAILABLE COPY 



RU 2039214 CI 



(21) Application number 9034988 

(22) Date of filing: 19920331 
(51) Int CL E21B43/00 

(56) References ctted: 

Afapuu&noB T.C. ■ flp- Tcxbxk* m TexHonors* nns^aipH cornomtnKft njw C ypeam m cm p a wn . 
- M.: BHMM03HT. l984.KapHayxoB MJI. Vmffpof^maaMMmcxMt ■ccneftOBaHMH r»B a» «w 
KHUT8TCIUDI1 imacTOB. - M.i Heflpa. c.1-13- 

f71) Applicant 3anaj?io-CH6iipcsHft HayMHo-HcenwBarenfaCKHft n npoexTHO-KOHCTpyKTopcKHft 
HHCTHTyr TexHOjiorwH roy6oKoro pa3seao*«noro oypesma 

(72) Inventor: lHapunoe A.Y., JlarnnHH n.C., A6«paxuaHoo T.C, Cyxa*reB D.B., niapznoB 
A.Y., H annum n.C.. A6npaxManoB T.C, Cyxama ».B.. 

(73) Proprietan 3aiianTio-CH6HpcsHH HayMBO-accnc«0BarrenbCKHft n npccxTHo-KoacrpyKTopciaift 
HHCTHTyr TexHojionm roytioxoro pa3Be^0HHnrt) 6ypeanH 

(54) CnOCOB OCBOEHMfl CKBA7KHH 

(57) Abstract: 

McoonbsoaaHHe: b ropnoft npoMbmmeaHocTH, a hmchho npa ocsocbrb He$THHbix m rcsoaux mnaimin. 
06ccnr™aex cc*paineHHe sarpaT h BpeueHH. Cympocrrb cnocotfa: cnooo6 Etunoiaer Bcnpbirne nnacTOB 
oypeHHeu. BbiHHJBOOT HHTepBanw ocnoraeHHft h nepeneKTHBHMX nnacTOB. 3arew ocyn^ecTHTDOOT 
BcnbrraHHe nnacroB nnacroacm^TOinMH. npoBo^rr npo6ny» 3KcroryaTamno h ncpexrwrr Ha 
npoMbmmeBHyK> 3KcmiyaxanH». 9ro ocympemvayr up* o6HapyseaHH npoMbmmeamJX 3anacoB h^th h 
raoa. Ilocjie cbinancHHH mrrepBanoB oc/ioanraHH h xxepcnesnmBbix nnacroB nporoBon^rr paenmponre 
flKauerpa cKBaxHHbi b stbdc HHrepBanax. O6caxHBai0T 9Karawq>yeu«WH Tpy6auH. TawnoHHpyKrr 
TBcpAciomeA kiwkoctoo hx 3arpy6Hoe npocxpaHCTBo. OcyniecTBnsDOT nep^panjno 9Kcnan«HpycMNX Tpy6 
b 3oee nepcn«THBHboc roiacroB, naxepu npn HcnbrraHHH nnacroB npo6iioH sKcnnyarra uHH np oubnnneHHoa 
»Kcn7iyaTanira ycrraaaanHBaioT b ojnm htckc uecra. Hx yc-raHaamsBaiox BHyrpn aKcnaH^Hpycuwx Tpy6. 
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Description [OmncaHMC M3o6pcrcHM|: 

H9o6pcTCHMe othochtcw k ropBOS npoMWinncaHocTH, a hmthbo k ocsoeemo Be^nmboc m raaoncx cEBaam. 

HaaecreH exxocoo* joansmpw nornomaionvDc Beycr oft «n ffl faOC BHTepBanoe b araunnar nyrtM ycraBOBns 
npo$anbHUX «cnaBflnpyeMbDC nepeapbiBareraB {1J HeAOcrraTKOM Bsseeraoft rexHaiiorHH Hsnaeroi norep* 
AHaMcrpa cKBsuara x BenocrawiHaa repMrraraXTfe nepeapMTBH. B3-3a nero gypcHHC ripqnoJusajoT 
flonoroM ucHbincro AKawerpa h B xxcpotpfaraaewwft nnacr nposMxaer <>iim/rpar 6ypoeoro pacTBopa, 

H3bcct€h cnoco6 ocBoemtn cxsasHH, auncxzaiompft Bcxptrme nnftcroB oypeHHCM. Bbwaname BHTepBanoB 
ocnoxaeHBft k nepcnenvBoux nnacroe, acmjraHHe nnaeroB b omcpwroM crBone cxBanm, cnycx h 
mcucaTaw otawaott kojiobbm. cc nep^panaa. npodaaH SKamyarauaa b sxcnjiyaraivroBHoil kohohhc. 
nponbonneHBafl ssxnnyaTanaH npn ofeapyaceaaB npoKbrnmeaHba aanacoo w^ra e rasa {21 Hc«ocTaTKauH 
K3BCCTHOTO cnoco6a oanbnme sarparu BpeMeaa a cpencrB Ha ocBocene ck bbmbm , can3aBHbi€ 

co cnycaoM aonoaawx o6caffHboc xpy6. ec qeMeirraxa. KpoMC toto, aHTepeanw BCcn««oBaHHH 
nnacToaoibrraTOiK m npooaoft sramyaTaiom **acro hc coBnaflamyr. iro B br wnar r BCBoauosKOcrb 
oooocrwieBflfl pcaynwwPOB laxneaowanw h flame norep» npoflyieimwro ropnawra h Heoin^aHByio 



pesynbrarou npennareuoro B3o6pereHBH hbtoctch c og pany a ac Bpeuem h cpencrB Ba 

Cn0006 OCBOCBHH GKBaXHH EEJDO^aCT BCKpbtTHC nnaCTOB 6ypCHHCM. BMHBHCHHC HHTCpsaJlOB 0C7IOKHCSBCB H 

nqxsKKTHBHbix imacroa, HtwraHHc nnaeroB nnacTOBcnbrraTenouu uposeflcHire Dpo6noa aKcnnyarenaa, 
nepexoA k npoMbnnncBHoa xamymnja npa ofiHapymeHHH npcJUumncKHbix sanacoB Hofrra at raaa. 
npancM, nocne BbCRBncflKH KBTcpBanoB ocjiomhchhA m nepcneaTHBHWX nnacroe npoB3BQfl>r r pacnnapc Hge 
naaMerpa cxnasKH b mac HHrepfiajiax. oocaaofBaHHC aKciiaBnBpyeMMMH Tpy6a Ma. raMraaapoBaBae 
TBepflcnzneft mnaocrfcio hx saipyfSHoro npocTpaHCTBa. aep^ainno 9KcnaanHpycMboc Tpy6 b aoae 
nepenrxTHBHux nnacroe. npa »rou naxepw npa McnfciraHHM nnaeroB npo6 aoa 3 gcnnyarranHa b 
npoMbnmiCHKOB sxcnnyaranKB ycraHannHBajor na qohk htckc Mtcra BHyrpn 3KcnaHnapyeMboc Tpy6. 



II p H U C p. IIpOB3BCnB BCKpbTTHC CJiaCTOB 6ypeBBCM. BblHBnOTOT HHTepBanw 

ncnciKKTHBHbix nnacTOB. Paapeo P a36ypHBacMofl ckbsukbhu Cfcin rnytoofl 4605 m, coflepauiT aoaw 
oosanoB, nomomcHEft b HHTcpBanaxi 1503-1523 u. 1850-1862 u; 2275-2293 m. 3ohw H«trera3oiipoHBncHHa b 
HHTcpBanaxi 2125-2135 it. 4495-4505 w. YsasaBKbic HHrepBanM b nponpece 6y pcBHH pacrnHprnr 
paanaparoicM. iraomHM flsaMerp 220 mm. B aro HHTcpBanM cnycxaj oT sac naHffgpycM bK 
coorBgTci'ByKJmeft u^ruuibt n 3axa*niBajoT pacoeTBoe xoidpibctbo npouuBomuofl muj i ii MjLii Ann P*" 1 " 1 "!^"*** 
B nxaMcrpc no 190 mm sacnaHnxpyeMbix rpytf. 3arcM saaauraaBT bjcmcbthub pacrsop b saTpytoe 
opocrpaBCTBo, nocne nero paasajibqoBbiBarcncM raapooOTHoro rana Pffl-190 oopaoaruBaxyr see 
cnynxsHue nepeapwBawia. Vbmpwn* c tt^reraaonpctfiBneinttM 2125-2135 m. 4496-4505 m 
Docne^oBaTejibBO nep^opapyOT b cpennet nacm c xoiuwbl-iwim BO^m OTBepciaa naUa sartM c 
noMombo imacroaciibrrarenefl KHH-2-146 HcnwrbtBaior Ba npinox a BoccraHOBneHMe flaBneHnn. M3 
HHrepBana 2125 u nonynaxyr npurox Hc^mi c A c6htom 3 M 3 /cy T a c rasosuM ^axTopoM 5 m 3 /m*. npa 
npooaoa aacnnyaTanaa b re^cHHC 1,5 cyr oanynaior fle6ar Be^TK npa flenpeccMH 50 aTM 2 M 3 /cyr c 
rasoBWM ^aKTopoM 4 m 3 /^! 3 . 3areM nepexonnx a acrajraHino nocncflHero HHrepBana 4495-4505 m. Cpa3y 
nocne yroro npoBo«HT npo6Hyio 3KcnnyaraiDaao c affreaca^anHea BOMnpeccopHUM cnoco6oM na Tpex 
pexBMBJC a rcaeajM 1.5 cyr c ycraeosKoa <j«Boro naxepa na row xe mcctc na 4490 m. Cpeneaa Acoht 
nporoaa cocraBan 20 M 3 /cyx. npa cpenaea Aenpeccaa 50 arM c raaoowM ♦axropoM 12 m 3 /^ a c 
KosftainseHTOM npororaTaBHocra 0.4 M 3 /cyr.aTM. Bcncfl 3a otm. hc noflHB Man aacocno-KOMnpgccopHbix 
Tpy<S a naxepa. nepeBonar npo6ayx> »cnnyaranH» b npoMwmneBHyio s&xnnyaranjao. npcapaTBB 
^anfaHcaracc 6ypeHBe yroft cKBaBLHHU h boltbotob cnyca draJnyaranBOHHoa kwkjbhw. 
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Claims (topuyna H3o6pereiniH]: 

CTTOCOB OCBOEHHH CKBA2KHH. mnKwaonpA dckpwthc nnacTOB 6ypeancw. BbiHaneHHC hhtcdbbjiob 
ocnoxBcmifi h nepcnexTHBHwx nnacTOB. Bcnwramie nnacroB nnacTOHcnbrrareneu. npoBe««fflc npo6sa& 
vsamymnfm. nepexon, k npouumncHBoil McnnyaTaupa npn ortnapymeHUH npoMbnnneHHbix aanacoB hoJith 
h rasa, orjnrMaonpiftcH to*, uto nocne buhbjichhh inrrepBanoB ocjiomcBHil h nepcncK-rraibix roiacroB 
nporoeoAHT pacnmpcHHC HBawcrpa ckbsukbs b sthx HHTepBanax. ofcaxHaaHHe 3KcnaHRHpycMWWH 
Tpy6aMH, TfliaxoaHpoBaHBe TBcpAoon^fl jai^ocrwo hx saTpytfnoro npocTpancTBa, nep^opaqaio 
SKjannfppytuux Tpy6 b gohc nepcnat-nraHwx xuiacroB. npa 3tom naxepu npx aaibrraHini nnacroo npotaofl 
3KcnnyaTaqpn h npoMbanncHBofi sacnnyaTaqpH ycTaHaBraraajOT Ha oahh h tc xc vfecra. BHyrpffl 
>KcnaivptpytMMX TpyfS. 
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(54) WELL COMPLETION METHOD 
(57) Abstract: 

Use: In mining industry and, more specifically, for completing oil and gas wells. The 
invention reduces the expenses and the time consumption. Substance of invention: The 
method consists in exposing formations by drilling them. The problem intervals and the 
promising formations are located. The formations are tested with the use of a formation 
tester. Trial operation of the well is performed and then the change-over to commercial 
operation is effected. The latter is done if commercial oil and/or gas reserves have been 
discovered. After locating the problem intervals and the promising formations the well 
borehole is enlarged within these intervals. The intervals are cased off with expandable 
pipes. The casing-borehole annulus is plugged with solidifying fluid. The expandable 
pipe sections in the promising, formation zones are perforated. Packers are located in the 
same positions inside the expandable pipes during trial operation of the well and during 
its commercial operation. They are mounted within the expandable pipes. 
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The present invention relates to the mining industry; more specifically, it relates to the 
completion of oil and gas wells. 

A method for insulating permeable unstable intervals in a well is known, which consists 
in mounting profiled expandable insulation devices [1]. The drawbacks to this known 
method are the reduction in the well diameter and an insufficient tightness provided by 
such insulation devices, owing to which the drilling is continued using a smaller-diameter 
bit and as a result of which drilling mud filtrate finds its way into the insulated formation. 

A well completion method is known, which consists in exposing formations by drilling 
them in, locating the problem intervals and the promising formations, testing the 
formations in the opened-out well bore, running in and cementing a casing string, 
perforating the casing string, performing trial operation of the well with the use of a flow 
string, and carrying out commercial operation of the well should commercial oil and/or 
gas reserves be discovered [2]. The drawback to this known method is that in completing 
a well a lot of time is consumed and large expenses are incurred for running in a casing 
string and for its cementing. Besides, often the intervals located with a formation tester 
and those producing during trial operation do not coincide, which makes it impossible to 
compare the test results and which even results in the loss of a producing horizon and the 
unjustified well abandonment. 

The proposed invention makes it possible to reduce the time of, and the expenses for, 
well completion operations. 

The well completion method consists in exposing formations by drilling them in, locating 
the problem intervals and the promising formations, testing the formations with the use of 
a formation tester, performing trial operation of the well and changing over from trial 
operation to commercial operation should commercial oil and/or gas reserves be 
discovered. After locating the problem intervals and the promising formations the well 
borehole is enlarged within these intervals, they are cased off with expandable pipes, the 
casing-borehole annulus is plugged with solidifying fluid, and the expandable pipe 
sections in the promising formation zones are perforated, with packers mounted in the 
same positions inside the expandable pipes during trial operation of the well and during 
its commercial operation. 

Example. Formations were exposed by drilling them in. The problem intervals and 
the promising formations were located. The well was 4,505 m deep and had collapse and 
lost circulation zones within the 1505-1523 m, 1850-1862 m and 2275-2293 m intervals 
and oil and gas show zones within 2125-2135 m and 4495 and 4505 m intervals. While 
drilling the well, the borehole within the above intervals was enlarged by use of a reamer 
220 mm dia. Expandable pipes of the corresponding lengths were lowered into these 
intervals, and a definite quantity of washing fluid was pumped in to increase the 
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expandable pipe diameter to 190 mm, following which cement slurry was pumped into 
the casing-borehole annulus and all the lowered insulation devices were processed with 
the use of rolling-cutter-type expanders P1IJ-190. The 2125-2135 m and 4495-4505 m oil 
and gas show intervals were perforated in turn in the middle at a rate of 50 perforations 
per meter and then tested for normal inflow and pressure recovery by use of formation 
testers KHH-2-146. The oil yield of the 2125[-2135] m interval was 3 m 3 and its gas-oil 
ratio was 5 m 3 /m 3 During trial operation of the well for a day and a half the oil yield was 
2m 3 /day at a differential pressure of 50 atm. and the gas-oil ratio was 4 m 3 /m 3 . Then, the 
last interval — 4495-4505 — was tested. As soon as the testing of this interval was 
completed its trial operation was performed for a day and a half by the use of compressor 
stimulation in three modes with one packer mounted in the same position at the 4490-m 
point. The average oil yield was 20 m 3 /day at an average differential pressure of 50 atm., 
the oil-gas ratio was 12 m 3 /m 3 , and the productivity factor was 0.4 m /day atm. Following 
this, the change-over from trial operation to commercial operation was effected without 
lifting the tubing and the packer. Thus, the further drilling of the well was not performed, 
and no flow string had to be lowered into the well. 
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Claims: 

A WELL COMPLETION METHOD which consists in exposing formations by drilling 
them, locating the problem intervals and the promising formations, testing the formations 
with the use of a formation tester, performing trial operation of the well and changing 
over from trial operation to commercial operation should commercial oil and/or gas 
reserves be discovered and, wherein, after locating the problem intervals and the 
promising formations the well borehole is enlarged within these intervals, they are cased 
off with expandable pipes, the casing-borehole annulus is plugged with solidifying fluid, 
and the expandable pipe sections in the promising formation zones are perforated, with 
packers mounted in the same positions inside the expandable pipes during trial operation 
of the well and during its commercial operation. 
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